This paper determines and compares the effects of product quality on the value of net trade in the manufacturing sector of developed and developing countries. By incorporating the intensity of consumers' preferences for quality, we identify quality impacts on net trade. We estimate the quality effects for 25 developed countries and 17 developing countries from 1989 to 2010. We conclude that product quality is positively related to net trade, and developed countries experience a higher quality effect. The variation of GDP per capita and average number of product varieties in the manufacturing sector could explain the different quality effects across country types.
Introduction
Manufacturing has emerged as an important sector of trade for almost all countries. Most developed countries have experienced increases in manufacturing exports as a share of GDP during the past 30 years. For the OECD countries overall, the manufacturing export share of GDP rose at an annual ~ 2 ~ rate of 1.4% between 1970 and 1998 (Bergoeing, Kehoe, Strauss-Kahn, & Yi, 2004) . For the 42 top exporting countries in the manufacturing sector in terms of dollars, manufacturing accounts for more than 65% of merchandise exports in developing countries (Hanson & Robertson, 2008) . The average value of net trade for developed countries was $26 billion and $19.7 billion for developing countries in 2010.
The quality of manufacturing products exported often differs by country. Hallak and Schott (2011) and Feenstra and Romalis (2012) quantify the quality of manufacturing products from a wide range of countries and conclude that developed countries produce higher quality products on average. Schott (2004) and Grossman and Helpman (1991) find that product quality increases most often in developed countries with a comparative advantage in endowment of physical and human capital.
Previous studies show a significant relationship between product quality and trade. Linder (1961) notes the role of quality as a determinant of the direction of trade and argues that the consistency of production and consumption pattern leads countries with similar income per capita to trade more with one another. Flam and Helpman (1987) use a North-South trade model to show that the production of northern low-quality industrial products is shifted to the South.
Additionally, the roles of product quality in trade may differ between developed and developing countries. Hallak (2006) constructs export price indices to find rich countries import relatively more from countries that produce higher quality goods. Edwards and Lawrence (2010) show that unit values of standardized (low-tech) manufactured products exported by developed and developing countries are somewhat similar, however the medium-and high-tech manufactured exports of developed and developing countries differ greatly. However, none of these studies focus on the effects of product quality on net trade or compare quality effects between developed and developing countries.
The objective of this paper is to quantify the impact of the quality of manufacturing products produced in a country on its value of net trade allowing for the intensities of consumers' preferences for quality to vary across sectors and countries. We also aim to analyze how product quality affects developed and developing countries' net trade differently and identify possible reasons for the differences.
We develop a model which captures the relationship between net trade and the quality of manufacturing products. We define quality as any tangible (e.g., durability) or intangible (e.g., product image due to advertising) attribute (other than price and preference for variety) that increases all consumers' valuation of the manufacturing good (Hallak & Schott, 2011) . We incorporate the intensity of consumers' preferences for quality in the theoretical model of Hallak and Schott (2011) .
1 This intensity measure captures how much quality matters to consumers for the goods within a sector produced in a country, which may vary across sectors and countries. Including the intensity of preferences for quality makes the theoretical model more general and permits the impacts of quality and price on net trade to vary. Also, it allows us to distinguish the different quality effects among countries.
We find that quality has a positive impact on the value of net trade for developed and developing countries, and developed countries have a higher quality effect than developing countries for the manufacturing goods. The different levels of GDP per capita and numbers of product varieties within the manufacturing sector of developed and developing countries may explain why the quality effects differ. GDP per capita has a positive impact on the quality effect for developed countries,
Method
To determine the value of net trade for each sector in each country we solve a representative consumer's problem with a utility function that incorporates consumer preferences towards quality and variety for a product, as in Hallak and Schott (2011) . The consumer chooses the quantity to maximize the total utility U, represented by a Cobb-Douglas function. The utility from a sector takes a constant elasticity of substitution form, 1 1
Sectors are indexed by σ , and the parameter is the share of a sector in total expenditure. n is the number of varieties within a product. This two-tier utility function represents the consumer's preference for the quantity, quality, and variety of a product in all sectors of all countries. We use u σ to denote the preference for the product in a sector from all countries, and aggregate the utilities of all sectors to obtain total utility.
Our model builds on Hallak and Schott (2011) by incorporating the intensity of consumer preferences on quality. We include k σ m which captures how much consumers care about the quality of the products in a sector from a country. It varies across sectors and countries. For example, k σ m may be larger for food than clothing if consumers care more about the quality of food than they care about quality for clothing. The intensity of quality may be higher for goods produced in developed countries if consumers value the quality of products from developed countries more. Including the intensity of preferences for quality allows us to identify the effects of product quality and export price on the value of net trade and distinguish the different quality effects among countries.
3
Given the export price of each product from each country, x that maximizes utility from each sector given a budget constraint. Using the first order conditions of the utility 2 The share is denoted as 
where k σt T  is the normalized value of net trade. 
Intuitively, product quality affects net trade by influencing price and consumers' preferences towards quality. A higher intensity of consumer preferences for quality results in a higher impact of quality on net trade while holding the price effect on net trade constant.
In order to investigate what drives different quality effects on net trade for different countries as measured by ρ k σ in Equation (2), we postulate a relationship between the intensity of preferences for quality and GDP per capita and average number of varieties within a sector, 
ω and 2σ ω are the marginal effects of GDP per capita and average number of varieties.
We include GDP in Equation (4) as Hallak (2006) shows that GDP per capita positively affects the intensity of preferences for quality. His findings suggest that consumers have stronger preferences for the quality produced by developed countries. Consumers may detect real quality differences or may just rely on perception. Erickson, Johansson, and Chao (1984) find that countryof-origin affects belief formation through inferences made by consumers. Underwriters Laboratories 4 The normalized value of net trade has the expression as [UL] (2012), a global safety and science company, released its annual study of 2012, which shows that consumers from across the globe rate the quality of sourced materials from developed countries as superior to those from developing countries. Howard (1990) and Han (1989) conclude that consumers' attitudes in relation to the quality of an automobile manufactured in a specific country produced a "halo effect" for all products originating from that country. They show that country image may serve as a halo from which consumers infer a brand's product attributes when consumers are not familiar with a country's products. Developed countries may have the "halo effect" since they often produce higher quality manufacturing goods than developing countries.
The intensity of preferences on quality positively correlates with the average number of varieties based on the assumption that number of varieties negatively relates to quality-adjusted price (Romalis, 2004; Bernard, Redding, & Schott, 2007) . 5 A positive correlation might occur if a larger number of varieties signal higher quality.
We substitute Equation (4) into Equation (3), to obtain the relationship between the quality effect and GDP per capita and average number of varieties within a sector, ln ln
where σ θ and σ ς are corresponding slopes with the forms
ko σt δ is the error term which captures random error.
The coefficients σ θ and σ ς for developed and developing countries are identified separately in Equation (6) after substituting the quality effect given in Equation (5) into Equation (2), We focus on countries' exports to a single "common importer" and the United States is treated as the numeriare country.
The sector is defined as overall manufacturing, which contains four 1-digit SITC industries. In order to accurately capture the effect of quality on net trade, a direct measure of quality for manufacturing goods is important. Using observed export prices (unit values) is unsatisfactory as they may systematically vary for numerous reasons including consumer preferences or manufacturing costs. Khandelwal (2010) finds that products with large variation in prices could nonetheless possess little differences in quality.
We use the direct measure of manufacturing product quality developed by Hallak and Schott (2011) . We generate the product quality variable based on a linear path for the evolution of product quality,
and solve the country fixed effect, We use the number of varieties in a sector rather than within a product considering the data availability and notational compactness. Since the data of variety is not directly available, we calculate it based on the relationship that ln ln (ln ln ) Figure 1 shows the increasing trends of average value of manufacturing net trade for these 42 developed and developing countries, and how countries are closing the value gap. Table 1 provides descriptive information for normalized net trade, product quality, estimated aggregate export price, GDP per capita, and average number of varieties in the manufacturing sector for developed and developing countries. The average values of all variables are higher for developed countries than developing countries. If we treat the average values of developed and developing countries as two 9 The parameter σ η is computed based on this equation ~ 8 ~ data points, we find a positive correlation between normalized net trade and product quality. The minimum values of normalized net trade and average varieties for developed countries are less than those of developing countries; while the maximum normalized value of net trade of developed countries is more than 17 times the value of developing countries. The means of quality and price are very similar for both developed and developing countries. Note: All the values are the ratios relative to the U.S.
Results
The effect of quality on the value of net trade, ρ k σ in Equation (2) is of particular interest. However, endogeneity issues may exist. First, the aggregate export price may correlate with the estimation error of quality since shocks to quality may be associated with changes in the export price. Second, we may observe a reverse causality between net trade and export price as the value of net trade contains the quantity demanded. We test for endogeneity using the Hausman test, reject the null hypothesis of no identification problem at the one percent significance level using the data of developed countries. However, we fail to reject the null hypothesis for developing countries.
To address this endogeneity issue, we use the real exchange rate as an instrumental variable for aggregate export price. The exchange rate is correlated with aggregate export price, since macroeconomic conditions determine it. Additionally, all the export prices have been transformed into U.S. dollars using the exchange rate. We assume that the exchange rate is uncorrelated with error term. 10 The values of net trade are normalized using the expression
11 Hallak and Schott (2011) use the exchange rate as the instrument variable for endogenous export price. We test the relevance of this instrument variable, and the F-statistic is greater than 10, which indicates that the exchange rate represents a strong instrument.
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Social Science Today Vol. 3, No. 1, 2016 ~ 9 ~ Table 2 contains estimates of the effects of quality on the value of net trade in Equation (2) using separate developed and developing countries samples. Based on the 2SLS results, we find positive coefficients on product quality for developed and developing countries significantly different from zero at the one percent level. Developed countries have a coefficient on quality with an order of magnitude higher than developing countries. The coefficient on the aggregate export price of developed countries is negative and significant at the five percent level. In contrast, the coefficient on aggregate export price for developing countries is positive and insignificant. The OLS estimates result in a coefficient on quality produced by developed countries much larger than the 2SLS results, although the significance level is almost unchanged. The coefficient on price using 2SLS is about 6 times as large as the value using OLS for developed countries. OLS generates a slightly higher estimated coefficient on quality than 2SLS, and the coefficient on price using OLS is positive and significant for developing countries. The 2SLS amplifies both impacts of quality and price on net trade since it controls for the endogeneity problem for developed countries.
We see that product quality has a positive impact on the value of net trade for developed and developing countries in the manufacturing sector. Developed countries have a higher quality effect on net trade, which indicates that developed countries have a much larger increase in the value of net trade given the same improvement of product quality compared with developing countries.
Increasing price has two contradictory impacts on the value of net trade. A decline in the quantity demanded would lead to less net trade due to the increase in price. However, the increasing price itself might make the value of net trade larger. The negative impact of price dominates for developed countries, while the positive impact dominates for developing countries. Therefore, we observe an elastic price elasticity of demand for developed countries, while it is inelastic for developing countries. It might be the case that the prices of developing countries products are too low to generate a large impact on demand with a small price change.
We directly investigate whether the effects of quality on net trade are statistically different between developed and developing countries by pooling all the countries and incorporating a country type variable to Equation (2),
where β k σ is the parameter for estimation and d is a dummy variable that equals one for a developed country and zero otherwise. We estimate Equation (8) using the real exchange rate as an instrumental variable for aggregate export price.
We report the results comparing the quality effects between developed and developing countries from Equation (8) in Table 3 . The coefficient on the country type variable is positive and differs significantly from zero at the one percent level. The coefficient on price is negative and significant. The 2SLS estimate is almost as twice large as the estimate using OLS. Consistent with the results of Table 2 , developed countries have a higher quality effect on net trade than developing countries in the manufacturing sector. Thus, the value of net trade would increase more for developed countries for the same level of increase in product quality. In general, the negative impact of price on the value of net trade is dominant, which indicates that an increase in price reduces net trade. Table 4 summarizes the results of estimating the factors that explain the different product quality effects on net trade for developed and developing countries in the manufacturing sector given in Equation (6) . The estimate of the coefficient of GDP per capita has the expected sign and is statistically significant for developed countries but not for developing countries. The coefficients on the average number of varieties are negative and significant for both developed and developing countries. The marginal effect of variety on the quality effect is relatively higher for developed countries. The impact of variety on the quality effect, σ ς , is a negative product of the price effect, σ γ , and the variety effect on the intensity of preferences for quality, 2σ ω , i.e. GDP per capita and variety and the corresponding coefficients estimates for developed and developing countries, we obtain quality effects similar to those shown in Table 2 . Consumers prefer the manufacturing product quality produced by developed countries. A higher GDP per capita contributes to a larger quality effect and the quality effect would increase further as GDP per capita rises for developed countries. Developed countries with higher GDP per capita may exhibit the "halo effect", which could explain why consumers may have greater confidence in their product quality.
The negative relationship between product variety within the manufacturing sector and the quality effect indicates that net trade would increase less given the same increase of quality when variety increases. Variety's negative effect on the intensity of preferences towards quality for developed countries might occur if offering too many varieties overwhelms consumers and reduces purchasing. Previous literature (Dhar, 1996 (Dhar, , 1997 Iyengar & Lepper, 2000; Schwartz, 2004) has raised doubts about the wisdom of offering consumers many options to choose from as consumers may become indecisive and make no purchase. For developing countries, a larger number of varieties may signal higher quality and variety might act as a complement to the relatively lower product quality. Thus, variety may have a positive impact on the intensity of preferences for quality.
We provide three sensitivity analyses to verify the robustness of these results to changes of countries in the sample, functional form, and measure of quality. First, we obtain similar estimates after selectively removing each country from the estimation. This implies that no single country significantly impacts the results.
Second, we check the validity of the functional form of Equation (2) by incorporating three different terms: the squares of quality and export price, and the interaction of quality and export price. Table 5 contains the 2SLS results. The coefficients for the square of quality and the product of quality and export price are insignificant for developed and developing countries, while the coefficient for the square of export price is significant. The coefficients of quality and export price are consistent with the results in Table 2 , although the difference of quality effects between developed and developing countries decreases. The goodness of fit measures using different functional forms does not differ much. Third, we replicate the estimation of Equation (8) using a different measure of manufacturing good quality in Feenstra and Romalis (2012) . They let firms choose price and quality simultaneously and estimate quality in an extended monopolistic competition framework. We use three years of their www.todayscience.org/sst
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~ 13 ~ quality estimates. Table 6 reports the comparison of the results using the different quality measures.
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We find that developed counties have a larger quality effect on net trade using either quality estimate, while the difference of quality effect is smaller using Feenstra and Romalis's quality measure. The insignificance of the estimated coefficients may occur because of the small sample size available using the quality estimated by Feenstra and Romalis (2012).
Discussion
We estimate the effect of product quality on the value of net trade and compare the quality effects between developed and developing countries in the manufacturing sector. We explain why the quality effects differ by country type. We propose a new theoretical model by incorporating the intensity of consumer preferences on quality to the standard model, which allows us to identify the different magnitudes of effects of quality and export price on net trade. Additionally, rather than using a proxy variable for product quality, we use a direct measure of quality to estimate the quality effect.
Using trade and quality data for 42 manufacturing exporters from 1989 to 2010, we find that product quality has a positive impact on the value of net trade for developed and developing countries, and developed countries have a higher quality effect than developing countries. Export price has two contradictory impacts on the value of net trade. For developed countries, increasing export price will result in decreasing value of net trade, but export price has an opposite influence on the value of net trade for developing countries. In order to increase the value of net trade, developed countries could lower the export price and/or increase the product quality, whereas developing countries may moderately increase the export price while improving product quality.
The different levels of GDP per capita and product variety of developed and developing countries could explain why the quality effects differ. GDP per capita has a positive impact on the quality effect for developed countries, and variety negatively affects the quality effect for developed and developing countries. The marginal effect of variety for developed countries is higher. Consumers prefer the quality produced by developed countries. The average number of varieties negatively affects intensity of preferences for quality for developed countries but positively affects this intensity for developing countries. Faced with increasing export quality standards, developed and developing countries could reduce the number of varieties appropriately to enhance the quality effect on net trade. Developing countries could also seek the means to increase consumers' confidence in their products. 
